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Adding to the toolbox• 
It contains both old and new tools. 
Our job is to use them wisely 
This is our 104th annual report-a listing of our budget, research 
projects, and people. Through the year 
our researchers have written detailed 
bulletins, news releases, and articles on 
many of these projects. You may wish 
specific information. Please contact us 
if you have such a request. 
The goals of the South Dakota 
Agricultural Experiment Station aren't 
much different today than they were 104 
years ago. The language has been mod-
ernized, to reflect growing threats to the 
biosystem in which we live: "to produce 
food and fiber that is safe and affordable 
for the consumer and profitable for the 
producer, while protecting the environ-
ment and conserving our resources." 
Food safety and environmental con-
cerns are special emphases today. In 
the past the focus has been on produc-
tion and conservation. Should we ever 
become a nation with a food deficit, 
the pendulum would swing back to 
production. 
That is not likely to happen. Research 
has provided the tools to virtually assure 
us all the production we need. 
I sometimes describe this in terms of an auto mechanic's bag of tools. 
In the bag are sockets, pliers, cutters. 
More and more, however, the bag con-
tains computers with amazing lights 
and buttons and capabilities. 
Agricultural technology's like that. 
We have the old, familiar tools-con-
ventional breeding methods, fertilizers, 
pesticides. We also have tools with 
such names as genetic engineering and 
tissue culture. 
Production levels are much higher 
today than they were at any time in our 
history, because of the old, reliable 
tools, the conventional research tech-
nology. Agrichemicals, for example, 
have made a major contribution to our 
great food abundance. They have 
helped us attain new levels of health 
and nutrition-at an affordable cost to 
the consumer. 
Some tools go out of date-how 
many tool bags contain tire tube patch-
ing kits anymore? Some agrichemicals 
are also out of date, because we are con-
cerned about both ground and surface 
water contamination and with residues 
on food crops. We have a new genera-
tion of pesticides that are more selective 
and can be used in lower concentrations. 
Used correctly, they are much safer for • 
the environment and for us. 
And some brand-new tools come 
into use-the various ones labeled 
''biotechnology." Even more rapid 
progress in commodity production and 
environmental protection will be possi-
ble with these new approaches. · 
These new tools are still being per-
fected. They still don't have the com-
fortable "fit to the hand" of the older 
technologies. But they will be used, 
and they will be adapted to our needs 
here in South Dakota. They will speed 
up the development of varieties and 
management systems. They will, we 
are sure, reduce even further the need 
for agrichemicals. They will enable us 
to meet the food and fiber needs of this 
world for some time to come. 
Our tools-our technologies-are 
constantly changing. In contrast, our 
goals have hardly changed at all in the 
past 104 years. This continuity of pur-
pose has served South Dakotans well in 
the past. It will continue to do so in the. 
future, a~ we add ever more technolo-
gies to our tool kit. 0 
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Women • 1n ag 
Farming is no go-it-alone operation. 
The wife is, more often than not, 
a full partner in planning and work 
, ,,-11e man is the 'primary opera-
I tor' of the farm or ranch. But 
what about the woman?" asks Rebecca 
Lafferty, formerly of the SDSU 
Economics Department and now a farm 
manager in her own right. 
"Every time she characterizes herself 
as ~ust a farm wife,' society's been will-
ing to believe her," she said. 
Lafferty believes South Dakota farm 
and ranch women are making far more 
significant contributions to the state's 
agriculture than previously reported. 
She bases her view on the results of a 
ranch women across the state. (Quotes 
below not attributed to Lafferty are 
from the survey and interviews.) 
"I'm learning to be proud. 
Pve taken to wearing Holstein 
jewelry when I go to town.,, 
(South Dakota fann woman) 
Lafferty found a sense of pride and of 
personal worth among most women in 
her survey, if often not so clearly stated. 
.~urvey of South Dakota women in agri-
,.,culture, conducted in late 1990, and on 
personal interviews with farm and 
Sixty-nine percent of the women 
surveyed reported they were joint oper-
ators, sharing both day-to-day and long-
range decisions with their husbands. 
3 
4 
South Dakota farm women, for the 
most part, see their role in the 
enterprise as •partner,· sharing 
equally in major decisions. A survey 
of the state's women in agriculture 
also revealed that women contribute 
far more to farm or ranch labor than 
previously reported. ·caring for 
. animals· and ·keeping the books· 
were their primary fann 
responsibilities. Eileen keeps DHIA 
records and accounts on computer, 
milks one of the shifts, tends calves 
and medicates any sick animals, runs 
the barn cleaner and feeder wagon, 
and ·does most of the worrying.· 
Nineteen percent said they had no 
input into decisions outside the house. 
Others were either sole operators or 
chose not to answer the question. 
"Rural women of the 1990s are 
heavily involved in long-range manage-
ment. This is most noticeable in 
whether to buy or sell land; 84 percent 
of those decisions were reported to be 
made jointly by husband and wife. 
Buying farm equipment, starting a new 
enterprise, making retirement plans, 
and deciding to borrow money ranked 
right up there," Lafferty said (Table 1). 
''I am solely responsible for 
the farrowing house on our 
operation. I decide what work 
needs to be done.'' 
(South Dakota farm woman) 
The specific duties varied, but the 
number of statements such as this sur-
prised even Lafferty. Similar surveys 
from other states had prepared her to 
expect that the women would perform 
mostly support roles-bringing lunch 
and running errands, for example. 
A pattern in the survey responses 
emerged (Table 2). Depending slightly 
on location in the state, ranch and farm 
women did jobs calling for a high 
degree of physical labor. They walked 
beans and performed other field work 
that did not require mechanical labor. 
Mostly, they fed cattle, nursed sick 
animals, checked fences. If caring for 
livestook meant supervising the other 
members of the family or the hired 
help, they gave the necessary orders. 
"Working with animals is where 
women shine. They have the patience 
to take extra time, to check the calving 
stalls every 2 hours during the night. • 
They know what's at stake," Lafferty 
said. 
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"My mother and grand-
mother were bound to the 
house more compared to me. 
I think I can handle the stress 
associated withfarming better 
because I can leave the prob-
lems occasionally.,, 
(South Dakota fann woman) 
Nearly half, 49 .5 percent, of the 
women in the survey had current off-
farm jobs. Lafferty found that 72 per-
Mary, from a diversified operation, 
combines, disks, drives wagons (except 
when she's throwing bales off them), but 
doesn't plant. ·1 don't believe the 
planter's working unless I stop every 6 
feet and dig around to see the seed in 
the ground.· The came are her 
responsibility; checking their health and 
the fences and water takes a good 
share of every morning. When calving 
starts, she checks the barn every 2 
hours, night and day. 
cent had held paying jobs off the farm 
sometime in their lives. 
''This is creating a strain," Lafferty 
said. '~though many of the women 
felt their off-farm jobs provided person-
al rewards as well as an income, the 
survey results made it clear that their 
duties on the farm did not decrease 
when they took on a job in town. The 
women still expected--or were expect-
ed-to work on the farm, keep the 
house and garden, do book work, run 
· c 
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When tp retire ftom'f~ 
Fature plans for'\he ·~ration•, 
WeJ!lai . tak~s aq offf a~job 
~en farm .bills are paid 
'% ® ;.: __ ,Jit:: k ft @.; 
When''family bills are paid 
Allocate money to family m 
Purchase household appHances 
When to make househola Jepairs 
f.3 
3.~ 
2f.7 
33.7 
,p, 8.20 
1.8 
' 5.4% 
*"He" may b& husband , legal partner in the pperation, member of the farmborporatiort, or 
lender. Percentages in this column indicate wom,en who do not participate in that decision. 
;!.}1, :< ~- -. "'fr 't 
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**Some OR8rations in the survey were .. in other than sole or joint ownership; oonsequently, 
tnere were also women who "doni knoW" how a decision is made. · 
errands, and-if they were a young 
couple--care for the children." 
The survey revealed that when 
women began working off the farm, they 
not only retained their role in long-range 
decision making but actually worked 
harder and longer at farm labor. 
''The main reason women gave for 
working off the farm was that the fami-
ly needed the extra income. 
''They did not complain about their 
lot. They're still part of the team. 
They're tired, but happy," Lafferty said. 
''I have a hard time dealing 
with government agencies and 
feel that they discriminate 
against women.,, 
"In 1979, an extensive survey was 
commissioned by the USDA to see if its 
programs met the needs of women. 
They didn't then, and there still are bar-
riers that keep women from participat-
ing more fully in agriculture," she said. 
There are friendly government 
offices, she added. "Some of the 
women said they walk in with computer 
printouts from their operations and get 
great cooperation." 
Two other barriers to greater partici-
pation in the ag operation surfaced fre-
quently in the survey. One was the fam-
ily's per~eption of the woman as house-
keeper, cook, and child care provider. 
Another was the lack of opportunity to 
update skills and take advantage of 
modem farming technology. 
• 
(South Dakota farm woman) 
In various forms, Lafferty heard this 
often from the women in the survey. 
"Agencies and institutions have • 
missed the boat," Lafferty said. 
''They've tailored their educational pro-
'Supervising famll~ 1at»r 
SUperviSi~, ~iredJabOr 
· Doing.hQusefiold lasl<s 
• kJ· t.!aking 1,guiRV1ent re13®tirs 
Mal<ing Household re~irs 
} 
grams to the primary operator and 
overlooked the other half of the farm 
team. 
, ''Yet this survey shows that most 
· husbands and wives are well aware that 
agricultural production and manage-
ment have become too complex and too 
difficult for one individual to mentally 
and physically handle," Lafferty said. 
• 
''They are full and equal partners in 
the farm or ranch operation, and they 
Not done on 
operat:lon 
1t;1 
17.1 
15.5 
8.0 
know it, and they want it that way. In 
my opinion, that goes a long way 
toward explaining the strength of agri-
culture in South Dakota." 0 
Rebecca Lafferty obtained her master's degree in 
economics after completing her thesis on this topic. 
She is now the owner of Dakota Fann 
Management Services and general manager for a 
farm in western Minnesota. The writer is Mary 
Brashier, Agricultural Communications 
Department, SDSU . 
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Retained ownership 
Cow-calf operators are introduced 
to the feedlot side of the business 
Some of South Dakota's cow-calf operators may look at them-
selves and their businesses a little dif-
ferently after this winter. 
The South Dakota rancher, whose 
stock in trade generally is a weaned calf 
just off grass, may begin to think a little 
more like the farmer-feeder who buys 
that calf and feeds it until it is a fin-
ished steer ready for the packer. 
Letting the cowboy wear the cap of 
a feedlot operator for a season is what 
is happening in a research and demon-
stration project headed up by Dr. John 
Wagner, Extension and research rumi-
nant nutritionist at SDSU. 
The exercise is designed to familiar-
ize ranchers with "retained ownership," 
the continued ownership of a calf-
after weaning when it is traditionally 
sold-through the feeding period. 
While a cow-calf operator normally is 
interested in marketing his ~land 
and hay through a weaned calf, a feedlot 
operator turns crops like com, milo, and 
silage or haylage into slaughter beef. 
In both cases, their motive is the 
same: turning a profit. 
Wagner is trying to help a cow-calf 
producer add profit to his or her enter-
prise by owning the calf longer and by 
capitalizing on both the calf and feedlot 
profits. Often, South Dakota calves are 
shipped out of state to someone else 
who adds value to them by feeding 
them to slaughter. 
Site of the SDSU demonstration project is R & L Feedyard near 
Kimball, a feedlot operated by Rodney 
and Lynette Larsen. Here, more than 50 
cow-calf operators own lots of five calves 
each arld are following them through the 
feedlot and marketing process to see 
how they come out, financially. 
This is the second year of Wagner's 
custom-feeding, retained ownership 
demonstration project. Last year, 
Wagner's project drew 345 steer calves 
representing 53 cow-calf producers. 
Wagner explained the rationale l\ for his research project. 
f ·y 'Historically, the profitability of cow-
calf operations has been low. Cow caH 
producers have several options to 
increase profits." 
One strategy, according to Wagner, is 
to increase the percentage of calf crop 
weaned. Another is to wean heavier 
calves. Both involve improved repro-
ductive performance and more inten-
sive management. 
A third would be to improve the 
marketing of the calf crop. That's 
where retained ownership comes in. 
Retaining ownership of the calf crop 
beyond the traditional sale at weaning 
"adds value to the existing calves and 
rewards producers who have superior 
cattle," 'wagner said. 
"When examined over several years, 
retained ownership of feeder calves has 
been shown to consistently improve 
profitability of cow-calf operations," 
Wagner said. 
~ Wagner intends his demonstration 
project to give cow-calf producers expe-
rience in feeding and marketing cattle 
through retained ownership. 
The project also will enable cow-calf _ 
producers to collect feedlot performance 
and carcass merit information from a 
portion of their calf crop, seeing just 
how they stack up to the competition. 
The project also is generating a data 
base of economic and performance infor-
mation from retained ownership that 
will aid Wagner and associates at SDSU 
to develop educational material aimed at 
ranchers, farmers, and agricultural 
lenders on the subject of retained owner-
ship and custom feeding. 
One way in which participating ranchers will learn is from a 
monthly mailing of a marketing exer-
cise put together by Dr. Gene Murra, 
Extension livestock marketing specialist, 
~d Dr. Dillon Feuz, livestock marketing 
~nalyst, both in SDSU's Economics 
Department. 
The mailing will discuss how options 
and futures might have been used to 
their advantage to reduce risk ·and pro-
tect price throughout the feeding period. 
Services of commodity broker John Heiberger of Bridgewater 
will be used if the options or futures 
markets present an opportunity to put a 
floor under cattle prices. 
One unique feature of this project is 
that feed, yardage, and veterinary bills 
will be financed through Tri-County 
State Bank of Kimball. The note at the 
bank will be retired when the cattle are 
finished and sold; producers will be 
sent a check for the balance. 
Individual cattle will be weighed ini-
tially and at 45-day intervals by SDSU 
personnel. Cattle owners then will 
receive periodic performance updates 
and copies of their individual feed bills. 
Small lots of five cattle create a sta-
tistical problem in accounting for death 
loss, should it occur. Loss of one steer 
in a lot of five would be 20 percent, a 
figure unrealistic for a larger herd. 
Conversely, no loss in the pen, or 100-
percent survival, would also be unrealis-
tic in a larger herd. Wagner decided 
death loss, should it happen, will not be 
shouldered by the individual owner, but 
by all cattle owners in the demonstration. 
What about timing for retained ownership? The fed beef mar-
ket, which has been good for several 
years, bottomed in August, cutting prof-
its for both feedlots and packer. That 
raises questions as to whether cow-calf 
operators have any incentive for retain-
ing ownership this winter. 
In response, Wagner said that he 
hopes that by having cattle finished ear-
lier on an accelerated feeding pro-
gram-one of the options in this 
demonstration-owners can market 
them earlier in the spring when season-
al trends would predict higher prices. 
One recent negative bias against 
retained ownership has been very · 
9 
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Profits aren1 that great, but the risk is relatively low 
for a good cow-calf producer who sells weaned 
calves off the range, usually to an out-of-state 
feeder. Now a group of ranchers is trying 
something new--retained ownership of the calves in 
the feedlot. This means a new set of risks but 
strong prices for calves ready for the 
feedlot over the last couple of years. 
Under these conditions, cow-calf 
operators have been reluctant to extend 
their risk through a retained ownership, 
preferring to take the safer route of 
profiting from the sale of a high-priced 
calf to the feedlot. Then, someone else 
takes the risk of owning and feeding 
that high-priced calf to finish. 
Wagner thinks the fed beef market 
crash in August has softened the market 
for feeder calves to some extent, so 
there still may be some advantage to 
retaining ownership this year. 
A positive factor for feeding, Wagner 
said, is the abundance of feed this year 
in South Dakota, including grain and 
com, and anticipated low prices for 
these feedstuffs through the season. 
'There may be opportunities to market 
some of that cheap feed through cattle," 
Wagner said. 
usually higher incomes from the finished steers. Dr. 
John Wagner, SDSU ruminant nutritionist, right, and 
an employee of R & L Feedyard, Kimball, weigh, 
vaccinate, and implant the animals. Wagner goes 
over feedlot performance, feed bills, and carcass 
records with each livestock owner. 
This project is both demonstra-tion- and research-oriented, 
Wagner said. The research side of the 
project will examine factors that affect 
profitability of cattle. In addition to 
price, Wagner will look at how average 
daily gain relates to profit and how 
marbling score and quality grade relate 
to price. 
Wagner wants to know if frame sizes 
and breed types influence the bottom 
line, and he also will examine pre-
weaning management procedures such 
as creep feeding and vaccination pro-
grams and how they might relate to 
profit. ' · 
Wagner reported that profit within 
the same feedlot can vary tremendously, 
as was demonstrated in last year's 
experiment. For each group of five 
head, net return varied from a loss of 
$57 per head to a profit of $131 per 
head in the accelerated pen. 
• 
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How could net return vary as ~ much as $188 between two 
~groups of steers in the same year? 
Wagner said the main factor was a 
decline in the value of fed cattle from 
April 10 to June 20, the earliest and lat-
est marketing dates, respectively. 
"The critical factors were weight and 
rate of gain. Cattle that started heavier 
and gained rapidly tended to market at 
an earlier date and therefore at a higher 
price," Wagner said. 
An accelerated feeding program also 
helped steers reach market sooner, 
returning an average of $38.75 against 
$16.69 per head for cattle on a slower, 
two-phase program. 
Fewer days on feed also translated 
into lower yardage and interest and 
feed costs. 
A stronger market earlier in the year 
has been the pattern the last 3 or 4 
years, said Wagner. "One of the objec-
tives of the research component is to 
identify factors affecting profitability 
.nd how consistent those factors have 
been from year to year." 
Another factor, said Wagner, is quali-
ty grade. Those reaching "choice" are 
more profitable than those grading 
"select." Cattle with a greater capability. 
of marbling graded higher and brought 
more money, especially at later slaugh-
ter dates, he said. 
''The first year's data favors cattle 
that are heavy going into the lot and 
gaining weight rapidly. It does not, 
· however, favor a breed, although we 
are trying to evaluate the effect of breed 
types," Wagner said. 
Research and demonstration pro-jects like this have been done 
before in other states, notably 
Oklahoma, Kansas, and Missouri. 
However, Wagner believes that 
South Dakota needs this project to gen-
erate a more local data base. "One of 
• 
the unique things is that we have such 
diverse types of producers and cattle 
types represented ... we have such a 
wide range that we may be able to pull 
out some information that other people 
haven't been able to." 
R & L Feedyard, the cooperating 
feedlot for Wagner's research, is a cus-
tom feedlot with a capacity of about 
3,000 head. The Larsens feed cattle on a 
variety of creative arrangements, includ-
ing finishing their own cattle, feeding on 
a partnership basis, sharing ownership, 
assuming the price risk of feeding in 
return for a share of the profits, charging 
monthly yardage, and others. 
Larsens also have their own cows, 
calves, and yearlings on grass and feed 
some cows for the packer. 
This project is partly funded by the 
Governor's Office of Economic 
Development through the Center for 
Innovation, Technology and 
Entrepreneurship (CITE) at SDSU. 
The CITE grant of about $28,000 
covers two projects joined for funding 
purposes. In the other component, 
SDSU researchers Drs. Rob Pritchard 
and Carl Birkelo will look at the perfor-
mance and economics of feeding cattle 
at Brookings vs. Lubbock, Texas. 
Some people think South Dakota 
winters are too adverse to effectively 
feed cattle in competition with warmer 
states to the south. This project will try 
to make a direct comparison to see if 
there is any truth to the idea. 
In that project, calves were pur-
chased from a western South Dakota 
ranch. Some were to be trucked to 
Lubbock and fed at Texas Tech 
University's feedlot, while the others 
were to be brought to Brookings and 
fed at the SDSU feedlot. D 
The writer is Jerry Leslie, communications 
specialist in the Department of Agricultural 
Communications. 
" ... retained owner-
ship of feeder 
calves has been 
shown to consis-
tently improve 
profitability ... " 
--John Wagner 
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Adding on 
Swine, cattle, sheep facilities 
are being built or renovated 
Building or renovation projects are underway at three SDSU research 
facilities. 
According to Di: Jim Males, head of 
the Animal and Range Sciences Depart-
ment at SDSU, construction has started 
on a new swine barn with farrowing, 
nursery, and gestation facilities. The 
swine barn is projected to cost $378,000 
and should be completed by November 
1991. In addition, nearly $85,000 worth 
of equipment for the swine facility will 
be paid for from private sources. 
The west shed at SDSU's Cow-Calf 
Teaching and Research Unit is being re-
roofed and re-sided. New fences, a 
cement pad in front of the barn, and 
cement feed bunks are also being 
installed. Bids totaling $55,000 for the 
SDSU cow-calf project have been accept-
ed, and the renovation project should be 
completed this fall, according to Males. 
The state legislature approved plan-
ning money for renovations on the 
SDSU Sheep Unit. Males said engineers 
are developing plans and cost estiniates 
for a new lambing barn which will also 
house ewes. Construction funds are not 
yet approved, but if things go according 
to schedule, construction could start 
next summer. 
Plans are also underway to add to 
the manager's residence at the Antelope 
Range Livestock Research Station in 
northwestern South Dakota. D 
Emery Tschetter, writer of this article, is acting 
department head of the Agricultural • \ 
Communications Department, SDSU. ~ 
Dr. Jim Males, head of SDSU's Animal and Range Sciences 
Department, discusses construction plans with Jay Zwack, 
job superintendent for Mills Construction (above). The swine 
barn will have farrowing, nursery, and gestation facilities. In 
the renovation of the cow-calf teaching unit (right), the 
cement feed bunks have been removed, and the ground is 
being prepared for cement pads, bunks, and fences. The 
barn in the background is bei_ng re-roofed and re-sided. 
Launder with care 
• Pesticide applicator's clothing can be_ dangerous to family 
Janet Dickerson 
If you still have that cap you wore this summer when applying pesti-
cides, do yourself a favor. 
Burn it. 
Drift very likely settled on it. Those 
pesticides will still be in the cap, which 
is now a threat to you and to anyone in 
your family who touches it. 
The cap, along with jeans or work 
pants, long shirt, and leather shoes, is 
the "uniform" that farmers and ranchers 
wear for everyday work. 
It was also the "uniform" for more 
than 80 percent of the respondents in a 
late 1990 survey of South Dakota certi-
~ed private pesticide applicators. 
W That means that 80 percent of all 
pesticide applicators likely wear this 
type of clothing and put themselves and 
their families-through secondary poi-
soning-at risk. 
Such clothing is just not enough to 
give the best available protection from 
pesticides. 
Seventy-four percent of the appli-cators responding to the survey 
had used liquid formulations of insecti-
cides and herbicides in the last 2 years. 
Most reported that the pesticides had 
come in contact with their clothes. 
At. the time of contact, most of the 
liquid was already diluted to field con-
centration, but 162 individuals reported 
spilling full-strength pesticides on their 
clothes. Eighty percent of that group 
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Clip this page and put where you'll see every time: 
Protective clothing guide for label signal words 
These are general precautions. Do not wear less protectio'n than recommended on the pesticide label. Clothing recommendations 
will vary with formulations, concentrations, and use. Susceptibilities also vary among people; it is always safe to wear more 
protection than suggested. ~ 
Formulation 
Dry 
Liquid 
Liquid 
(when mixing) 
Liquid 
(prolonged 
exposure to 
spray, or 
application in 
enclosed area) 
If label says 
CAUTION 
Long trousers, long-sleeved 
shirt; shoes and socks. 
Long trousers, long-sleeved 
shirt; shoes and socks; rubber 
gloves, wide-brimmed hat. 
Long trousers, long-sleeved shirt; 
rubber boots; wide-brimmed hat; 
rubber gloves; rubber apron. 
Long trousers, long-sleeved shirt; 
rubber boots; rubber gloves; 
waterproof wide-brimmed hat. 
If label says 
W~ING 
Long trousers, long-sleeved shirt; 
shoes and socks; wide-brimmed hat; 
gloves. 
Long trousers, long-sleeved shirt; 
shoes and socks; wide-brimmed hat; 
rubber gloves. Goggles if stated on 
label. Respirator if label reads "Do 
not breathe vapors or spray mists" or 
"Poisonous if inhaled." 
Long trousers, long-sleeved shirt; 
rubber boots; wide-brimmed hat; 
rubber gloves; goggles or face shield; 
rubber apron. Respirator if label 
reads "Do not breathe vapors or 
spray mist" or "Poisonous (or fatal or 
harmful) if inhaled." 
Water-repellent long trousers and 
water-repellent long-sleeved shirt; 
rubber boots, rubber gloves, rubber 
apron; waterproof wide-brimmed hat; 
face shield, respirator. 
If label says 
DANGER 
Long trousers, long-sleeved shirt; 
shoes and socks; hat; gloves; 
respirator if product is dusty or if label 
reads "Poisonous or fatal if inhaled." 
Long trousers, long-sleeved shirt; 
rubber boots, wide-brimmed hat; 
rubber gloves; goggles or face shield. 
Canister respirator if label reads "Do 
not breathe vapors or spray mists" or 
Poisonous if inhaled." 
Long trousers, long-sleeved shirt; 
rubber boots; wide-brimmed hat; 
rubber gloves; goggles; rubber apron; 
canister respirator. 
Waterproof suit; rubber boots; rubber 
gloves; waterproof hood or wide-
brimmed hat; face shield; canister 
respirator. ,, ,, 
I~ / 
I 
I 
I I L------------------------------------------------------------------------------------------------~ 
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changed clothes within an hour. All of 4' them should have. 
Somebody has to wash the clothes the applicator wears. 
Research shows that this person also 
can pick up pesticides through handling 
contaminated clothing. 
Even after laundering, a certain 
amount of chemical residue will 
remain. 
The survey revealed that 68 percent 
of the applicators warned the launder-
ers that they had used pesticides. That 
percentage, for the safety of the family, 
should have been 100. 
Most of the launderers in the survey, 
89 percent, washed the contaminated 
clothing separately from the family 
clothing. A high percentage, 96 per-
cent, used the normal washing machine 
setting with full water level, 7 5 percent; 
and 44 percent used the hot water set-
ting. Only 38 percent cleaned the 
washer afterwards. 
~ Match that against recomrnenda-
-~ tions based on research: Wash clothing 
which has been worn for pesticide 
application in separate loads from the 
family clothing. Wear rubber gloves 
when loading the machine. Use a full 
water level and the hottest available 
water, never mind the shrinkage or fad-
ing. Use a heavy duty liquid detergent 
and the longest wash time. Then fill 
the washer again, add detergent, and 
run a complete cycle without a clothes 
lo~d to rinse away any chemical 
residue. 
Contrary to popular belief, heavy 
denim fabrics do not offer extra protec-
tion from pesticides. Research has 
proven that the heavier the fabric, the 
harder it is to remove the pesticide 
residues. 
But no one washes leather shoes. 
And no researcher has ever found a way 
to decontaminate leather once it is 
exposed to pesticides. 
The answer is rubber boots .. Only 
21 percent of the applicators in the sur-
vey wore them. 
We did find that 63 percent of the applicators in the survey 
wore vinyVrubber gloves while han-
dling, mixing, and applying pesticides. 
This is about double the number of 
applicators using s~ch gloves in a five-
state survey of some years ago. 
Such a figure is encouraging-but 
not high enough. We know that over 
97 percent of the pesticides absorbed by 
the body will enter through the skin, 
and hands are usually the first contact. 
Obviously, leather gloves would be a 
very poor choice-almost as bad as 
going without protection. Applicators 
should wear rubber gloves, as should 
the persons who launder pesticide-con-
taminated clothing. 
Pesticide users must be certified 
every 5 years by the South Dakota 
Department of Regulatory Services, a 
branch of the Department of 
Agriculture. Training for certification is 
offered by the Cooperative Extension 
Service. Prior to 1987, little or no infor-
mation was available on the use and 
care of protective clothing. 
So be cateful. The best advice is 
still, "Read and follow the label." 
Pesticides with the same active ingredi-
ent can vary in formulation, concentra-
tion, and volatility. "Read and heed" 
every time. 
Pesticides are designed to kill. They 
are a great benefit to South Dakota agri-
culture. But the people who use pesti-
cides are vastly more important. 0 
Janet Dickerso~ county Extension agent/home 
economi.st in Lake County, conducted thi.s survey 
with Agricultural Experiment Station funding. 
" ... heavy denim 
fabrics do not offer 
extra protection 
from pesticides ... the 
heavier the fabric, 
the harder it is to 
remove the pesti-
cide residues." 
--Janet Dickerson 
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Save the bales 
Are your prairie-hay bales safe tonight? 
•afhat nature gives, nature also 
WW can take away. 
At. least that's the case with forage. 
Farm and ranch operators .in South 
Dakota have benefited from a year of 
mostly favorable moisrure conditions 
that have produced large amounts of for-
age. Trouble is, nature has ways of rot-
ting and deteriorating harvested forage. 
But SDSU researchers and Extension 
specialists have vital interests in pre-
venting such loss. 
One such SDSU effort seeks ways to 
increase the profit potential of prairie-
hay production and is now under way 
at the Antelope Range and Livestock 
Research Station near Buffalo, S.D. 
Dr. Martin Beutler, Dr. Ed Twidwell, 
Dr. Kevin Kephart, and others are mea-
suring the relative amounts of loss in 
prairie-hay round and square bales that 
are stacked and stored in various con-
figurations and locations. 
Most similar research is based on 
high or premiwn-grade alfalfa in areas 
with much greater precipitation than in 
western South Dakota, Beutler 
explained. 
The study is a result of a request by 
the Antelope Station's advisory board 
to look at the physical and economic 
consequences of storing prairie hay 
under western South Dakota weather 
conditions. 
The project includes 186 large, 
round bales and 62 small, square bales. 
The total testing involves 106 tons of 
hay. 
Methods being tried include indoor 
vs. outdoor storage, stacked vs. 
unstaaked, covered vs. uncovered, and 
various other comparisons. 
Stacking arrangements include 
large, round bales placed in rows with 
their round ends pushed together; bales 
covered with plastic and placed in rows; 
bales arranged separately with at least l!,1 
18 inches of space between them; pyra-
mid stacks of 18 bales; pyramid stacks 
of 14 bales; stacks of eight bales with 
four placed vertically and four placed 
~horizontally on top of them; and bales 
• stored under a pole shed. 
Small, square bales are stacked in 
three configurations, including uncov-
ered hay stored outdoors, plastic-cov-
ered hay stacked outdoors, and hay 
.stored in a shed. 
Samples from each bale were taken 
at the beginning of the experiment to 
provide a baseline. A third of the bales 
then are sampled at the end of each 
year of the 3-year study to determine 
storage loss from weathering. Sampled 
hay then is fed to livestock. 
"We'll use the cost of our losses to 
compare with our costs of harvesting 
and see which storage method is most 
economical and also whether it's worth 
the cost, to build hay sheds under these 
West-River weather conditions," Beutler 
said. 
He added that conclusions will be 
drawn late next year when the study 
terminates. However, preliminary 
~ esults from the first year indicate that 
when precipitation comes in small, light 
storms coupled with dry winds, storage 
method doesn't make much difference 
with respect to spoilage. 
The study also uncovered the fact 
that round bales in smaller, single rows 
lost the most weight, because of their 
greater exposure to drying winds. 
It also has become apparent that plas-
tic bale bonnets are difficult to keep on 
the bales in high wind conditions like 
those in Harding County. However; bales 
stored under plastic also have greater 
"eye appeal" to prospective hay buyers 
than hay fully exposed to the weather. 
Extension specialists like ag engi-neer Bob Durland also focus 
their attention on the challenges in for-
age storage. 
Durland says the best method under 
typical, midwestern weather condition 
· s a good pole-type hay shed with 17 
feet of vertical clearance. 
He said such a structure, costing 
between $3 and $5 per square foot to 
build, will pay for itself in forage loss 
prevention in 7 or 8 years under such 
weather conditions, which are much 
wetter than those of the Harding 
County experiment being conducted by 
Beutler and others. 
If large bales must be stored outside, 
the cost of a tarp to cover a pyramid 
shaped stack can pay for itself in 1 or 2 
years under such weather conditions, 
Durland added. 
"In a typical operation, your invest-
ment could be around $64 per ton," he 
said. "If you windrow your forage at a 
cost of about $6 per acre, bale it into 
big, round bales at a cost of about $5 
per bale, and then move it into a stor-
age site at cost of about $1.50 per bale, 
you have made a sizable investment. 
"Careless and poor storage methods 
can mean a loss of about 30%, or close 
to $12 per bale, however;" he calculated. 
Spoilage is minimal during dry years, 
so outside storage losses are minimal. 
"But there are no guarantees when 
it comes to weather," he said. "One 
good rain or snow storm can damage a 
considerable amount of improperly 
stored hay." 
When such precipitation causes a 6-
inch-deep layer of spoilage around the 
circumference of a large, round bale, 
this amounts to a sizable portion of the 
total bale, he said. 
On a 5-1/2 foot diameter bale 
weighing 1,150 pounds, this totals a 
third of the bale, or 380 pounds of for-
age. At $64 per ton, this totals a loss of 
about $12 worth of forage per bale, 
according to the engineer. 
"Good management practices in the 
storage of forages can preserve the 
quality of the product and increase net 
income. And that's what it's all about," 
he said. D 
Dr. Larry Tennyson, writer of this article, is editor 
in the Department of Ag Communications, SDSU. 
"Careless and poor 
storage methods 
can mean a loss of 
about 30%, or 
close to $12 a 
bale ... " 
--Bob Durland 
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Dakota Lakes Research Farm: 
up and running 
Irrigated com at 200+ bushels, no big deal. Irrigated soybeans at 60 
to 70 bushels, a big deal for this part of 
the country. The soybeans are on the 
bank of the upper Missouri River. 
''We found out that soybeans fit in 
here," said Dr. Dwayne Beck, SDSU 
Plant Science Department and manager 
of Dakota Lakes Research Farm near 
Pierre. "They're irrigated, of course. 
We drilled them into com residue, and 
that's the extent of the tillage." 
Dryland winter wheat ran 53 to 63 
bushels in the farm's first year of opera-
tion; spring wheat was 40 to 46 
bushels; and flax came in at 20 to 22 
bushels. There's no report, yet, on the 
earthworm crop. 
The worms, seeded under irrigation 
and dryland, will take 3 to 5 years to 
become established. Beck thinks they 
will improve soil snucture. Ar. Redfield, 
he had soaked an earthworm-inhabited 
no-till field with 6 inches of water per 
hour, with "absolutely no runoff. It went 
down those worm holes." 
The 460-acre Dakota Lakes farm is 
predominantly no-till-for both irrigated 
and dryland research. Irrigators are fitted 
with low-pressure, down to 6 pounds per 
square inch, sprinklers. Research during 
the first two cropping seasons has been 
field-scale-giving the scientists a "feel" 
for management practices along the 
River; evening out compaction spots, old 
fence lines, and roadways; and making 
sure the equipment operates properly. 
Besides the irrigated and dryland com 
and soybeans, milo, field peas, safflower, 
and lentils were harvested this year. 
The lllique location of Dakota Lakes-on the Missouri River 17 miles southeast of Pierre-permits research on 
both high-stress dryland and irrigated farming. The goal of the farmer-corporation which owns the 460-acre site-)\ 
is to help farmers stabirize production and income through good years and bad. ~ 
PlJllps down by the river supply three lateral move s.ystems 
and one center pivot. Two smaller pumps are assigned to the 
. small-scale resea~ch plots irrigated by solid set or drip lines. 
Water is delivered to the fields through more than a mile of 
underground line. Because low pressure sprinklers are used, 
total power requirements are about half that needed for high 
pressure. Com, under a linear-move irrigator, was planted at 
populations as high.as 44,000. Starter fertilizer gave the com a 
jump on weeds, reducing need for herbicides. 
Scientists are setting up more small-
plot research. Already started are a 
dryland winter wheat nursery and vari-
~ty trials and a study on fertility interac-
tions with irrigation. 
The farm, 17 miles southeast of 
Pierre, is owned by a non-profit farmer 
corporation and is operated by the 
Agricultural Experiment Station with 
input from the farm's board of directors.a 
South Dakota's newest research farm held its first fall field day in late August. Visitors saw experimental rota-
lll~ons, crops common to the area, and some not-so-common but which may tum out to be good alternatives in 
~future. 
19 
20 
research notes capsule updates on South Dakota Experiment Station research 
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ea,fallow rotatiOn la 
Stim.Jey County. 
longest of the~~ 
sequence, under stu,.i.._ 
five years to cycle. . 
11ds last year's winter 
wheat grown after millet 
pi8duced a arain yield of 45 
bushels per acre. After oats, 
wheat yielded only. 24; after 
spring barley, wheat yield 
was down to 20.8. The 
drops reflect the heavier 
nnoval of subsoil moisture 
by oats and barley. 
wMore leaf spottifts dis-
eases showed up in winter 
wheat gn,wa . .. barley 
thin after mDlet. 
Mt.er four years, changes 
in soil tilth are apparent. 
Reduced tillage has 
ina'eased the amount of 
crop residue on the soil sur-
face and has reduced the 
danger of soil ero-,0: · Prin-
dpd lnwstigator. aatr S,,,.i-
"4 .r.nslon ~
~ 
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J.A. Schumacher, PhD, research associate 
R.A. Scott, PhD, assistant professor 
J.D. Smolik. PhD, professor 
D.R. Sorensen, MS, instructor, manager, 
SESD Research Farm. Beresford 
C.E. Stymiest, MS, associate professor 
G.R. Sutter, PhD, adjunct professor 
. (USDA/ ARS) 
E.B. Turnipseed, MS, instructor, manager, 
Seed Testing Lab 
T. Wang, PhD, research associate 
M.F. Westgate, PhD, adjunct professor 
(USDA/ARS) 
Z.W. Wicks III, PhD, associate professor 
HJ. Woodard, PhD, assistant professor 
Rural Sociology 
J .L. Satterlee, PhD, professor and head 
Station Biochemistry 
D.C. Hilderbrand, PhD, professor and head 
N .A. Anderson, BA, research assistant 
RJ. Emerick. PhD, professor 
D.P. Evenson, PhD, professor 
J.E. Houglum, PhD, professor 
W.P. Jensen, PhD, professor 
L.K. Jost, MS, research assistant 
D.S. Karabinus, PhD, research associate 
D.G. Kenefick. PhD, adjunct professor 
D.P. Matthees, PhD, professor 
D.C. McFarland, PhD, adjunct assistant 
professor 
J.K. Nelson, MS, research assistant 
I.S. Palmer, PHD, professor 
F. Sutton, PhD, research associate 
NJ. Thiex. MS, assistant professor 
T.P. West, PhD, associate professor 
Veterinary Science 
D.T. Nelson, DVM, MS, professor and head 
D.A. Benfield, PhD, professor 
D.F. Francis, PhD, professor 
DJ. Hurley, PhD, assistant professor 
B.H. Janke, DVM, PhD, associate professor 
D.D. Johnson, DVM, PhD, professor 
S. Kistler, BS, livestock superintendent 
M.C. Llbal, DVM, MS, associate professor 
S. McFarland, BS, research assistant 
D. Miskimins, DVM, MS, assistant professor 
E.A. Nelson, MA, instructor 
J.C. Nietfeld, DVM, PhD, assistant professor 
IJ. Stotz, MS, instructor 
J.U. Thomson, DVM, MS, associate professor 
and acting head 
M.L Vickers, PhD, associate professor 
J.A. Willgohs, MS, research associate 
D.H. Zeman, DVM, PhD, associate professor 
WIidiife and Asherles Sciences 
C.R. Scalet, PhD, professor and head 
C.R. Berry, PhD, adjunct professor 
W.G. Duffy, PhD, adjunct assistant 
professor 
L.D. Flake, PhD, professor 
K.F. Higgins, PhD, adjunct associate 
professor 
D£ Hubbard, PhD, assistant professor 
KJ. Jenkins, PhD, assistant professor 
D.W. Willis, PhD, associate professor 
Projects 
Agricultural Engineering 
H-160, Interior conditions and technical 
considerations for livestock housing; 
Froehlich, Anderson, Pohl 
H-179, Q-op harvesters (combines) and soil 
compaction; Froehlich, Alcock. Durland 
H-189, Applying and recording ag chemicals 
simultaneously via computer conttol; 
Froehlich, Klosterman, Alcock, Durland, 
Stange 
H-190, High-temperature short-time extrusion 
processing of renewable agricultural 
materials; Julson, Krishnan 
H-198, Tillage systems design and traction of 
agricultural vehicles; Alcock. Froehlich, 
Kelley . 
H-200, Water management of glacial till soils to 
smtain profitable crop production and 
minimize adverse environmental impacts; 
DeBoer, Chu, Stange 
H-207, Engineering aspects of mushroom 
production in the upper midwest; Julson, 
Froehlich,Pohl,Xelley 
H-210, Design and performance of agricultural 
structures; Anderson, Schipull 
R-239, Variables in agricultural weather 
information systems; DeBoer, Stange, Chu, 
Werner 
H-249, Root growth and mechanical impedance 
of soils; Alcock. Schumacher, Froehlich 
H-310, Modeling contaminants movement in 
unsaturated soil with a new water flow 
network; Chu, Kohl, Carlson 
H-358, Biodegradable plastics; Julson, Krishnan, 
West 
Animal and Range Sciences 
H-038, Precooking and coating meat products: 
methods, palatability, physical traits; 
Costello 
H-049, Nutritional management to minimize 
costs and improve reproductive performance 
of beef cows; Pruitt 
H-059, Age-weight dependent mechanisms of 
skeletal muscle growth in cattle; Pritchard 
R-079, Genetics of body composition in beef 
cattle; Marshall 
H-090, Overstory, understory, and soil water 
relationships of hydrologic units in the Black 
Hills; Garmer, Sowell 
H-120, Patterns of defoliation and plant 
response to grazing; P. Johnson 
H-128, Reducing breeding seasonality in the 
ewe; Slyter 
H-220, Effects of prepubertal rbST exposure and 
energy intake on development of beef cows; 
Pritchard 
H-259, lipids in animal products-modification 
and control; Romans 
H-268, Influence of grazing system changes on 
range productivity and related values; J. 
Johnson 
H-289, Influence of gonadotrophin releasing 
hormone implants on reproductive 
performance in beef cattle; Miller, Goehring 
H-290, Effects of balance and level of 
indispensable amino acid on daily feed 
intake by swine; Hamilton, Libal 
R-307, Increasing prolificacy in sheep and its 
impact on nutritional needs; Slyter 
H-308., Energy and nutrient utilization by 
growing swine fed various components of 
fiber; Hamilton, Llbal 
H-318, Effects of postweaning diets on intestinal 
function and morphology of pigs; Ubal, 
Hamilton 
H-319, Managing com grain, com silage, and 
alfalfa hay in cattle feeding and farming 
operations; Wagner 
H-328, Nutrient interrelationships affecting 
performance, metabolism, and body 
composition of growing swine; Libal, 
Hamilton 
H-340, Cattle and sheep grazing alone and in 
combination on the Northern Great Plains; 
Sowell 
H-378, Improving the energetic efficiency of 
beef cattle production: relationship of 
maintenance energy requirement to beef 
cow production efficiency; Birkelo 
R-390, Factors regulating protein synthesis, 
degradation, and growth in skeletal muscle; 
McFarland 
23 
Blology/Mlcroblology 
H-029, Evaluation of genetic variability in 
Echinacea; Reese, Kahler, Larson 
H-089, Enhanced reproductive efficiency: 
molecular genetics of a gene controlling 
fertility and adiposity; Granholm 
H-170, Development and optimization of a 
calcium magnesium acetate (CMA) 
production process; Gibbons 
H-188, Tissue and cell culture techniques in 
breeding monocotyledonous species; Chen, 
Boe 
H-208, Use of soil fungi for increased 
agricultural productivity; Gibbons 
H-218, Nitrate reduction in Azospirillum 
brasilense: _gene cloning and sequencing and 
isolation of mutants; Westby 
H-228, In vitro propagation of hybrid lilies and 
induction of polyploids; McMullen. Chen, 
Spinski 
Dairy Science 
H-020, Milk concentration techniques in dairy 
processing; Mistry 
H-080, Composition, quality, and consumer 
acceptance of milk and dairy products; Baer 
H-100, Analysis of dairy products; Parsons 
Kelley 
H-119, Whey utilization by dairy cattle, 
Schingoethe 
H-130, Quality and microbial safety of dairy 
products; Henning 
R-137, Metabolic relationships nutrients for 
lactating cows; Schingoethe 
R-147, Dairy herd management strategies for 
improved decision making and profitability; 
Foster 
H-258, Nutritional utilization of forages by dairy 
cattle; Harrison 
Economics 
H-076, Economics of farming systems 
alternatives in eastern South Dakota; Dobbs, 
Taylor 
R-086, Determinants of farm size and structure 
in north-central areas of the U.S.; Janssen 
H-109, Simulation and risk analysis for South 
Dakota producers and agribusinesses; 
Schmeising 
H-168, Crop enterprise costs and return and 
management practices in eastern South 
Dakota; Franklin 
H-178, Economics of South Dakota cattle 
feeding; Taylor 
H-219, Economic development impacts of water 
resource policy on selected projects in South 
Dakota; Franklin, Lundeen 
R-226, Financing agriculture in a changing 
environment: macro, mark.et, policy, and 
management issues; Lamberton 
R-348, Impacts of transportation changes on 
agricultural marketing and local 
communities; Lamberton 
H-370, Economics of rangeland improvement; 
Beutler 
Home Economics 
R-039, Reducing pesticide exposure of 
applicators through improved clothing 
design and care; Scholten 
24 
H-140, Near-infrared reflectance spectroscopy 
in the measurement of total dietary fiber 
·and veta-glucan; Krishnan, Kephart, Reeves 
H-278, Effects of ionizing radiation on grains 
and vegetables; Crews, Krishnan, Deleeuw 
H-338, Human physiological responsiveness to 
changes in dietary cholesterol levels; 
Bohannon, Crews, DeZeeuw 
Horticulture, Forestry, Landscape and 
Parks 
H-069, Vegetable breeding, evaluation, 
production, and cultural practices to 
increase yield; Prashar 
MS-088, Genetic improvement of tall tree 
species for protective forestry applications in 
South Dakota; Schaefer 
H-169, Micropropagation of herbaceous plants; 
Spinski 
MS-299, Superior selections of native and 
introduced trees and shrubs for South 
Dakota; Evers 
R-336, Advanced generation breeding of north-
central forest species; Schaefer 
MS-387, Factors associated with the 
success/failure of ponderosa pine 
regeneration in the Black Hills; Schaefer 
MS-408, Management strategies for conflict use 
resolution between forest production and 
forest recreation; Stubbles 
Plant Science 
H-010, Correlatjon, cah1>ration, and 
interpretation of soil and plant tests; 
Gelderman 
H-021, Soybean breeding and genetics; Scott 
H-030, Crop rotation system influence on 
earthworm population in a no-till 
environment; Beck. Venner 
G-041, Tillage induced microrelief impacts on 
atrazine movement in soils; D. Clay, 
Schumacher, S. Clay, Bischoff 
H-058, Spring wheat breeding and genetics; 
Cholick, Buchenau 
H-060, Molecular genetics of lipid and protein 
biosynthesis in oilseed crops; Carter 
H-070, Soil survey infonnation, soil productivity 
relationships, and environmental protection 
in South Dakota; Malo 
R-078, Interaction of nematode-host variability 
and abiotic factors on crop losses; Smolik 
H-097, Oats and rye adapted for South Dakota; 
Reeves 
H-098, Molecular biology of low temperature 
response proteins in winter barley; Kenefick. 
Westby, Evenson 
H-118, Amelioration of claypan or formerly 
cultivated clay-rich soils to increase range 
forage production; White 
H-138, Com genetics, physiology, and breeding; 
Wicks, Carson 
R-148, Soil productivity and erosion; 
Schumacher, Lemme, Lindstrom 
H-150, Biological factors contributing to 
rehydration of winter wheat tissue; Kenefick, 
Schumacher, Gellner 
H-180, Modeling and verifying chemical 
transport within and through the root zone; 
Carlson 
R-186, Introduction, maintenance, evaluation, 
and utilization of plant germplasm; Boe 
H-199. Frozen soil effects of herbicide 
movement and weed ecology in 
conventional and alternative management 
systems; S. Clay 
H-229, Expert systems for scheduling fungicide 
applications for wheat disease control; 
Buchenau,Gallenberg 
H-230, Tillage and crop rotations for eastern 
South Dakota; Sorensen 
H-240, Breeding perennial grasses for forage, 
wildlife habitat, and resistance to insect-
related stresses; Boe 
H-250, Root-system responses to stress: soil 
compaction in conservation tillage systems; 
Schumacher 
H-260, Management options for groundwater 
quality protection within a biostress 
environment; Kohl. Rickerl, S. Clay 
H-269, Alternative farming systems; Smolik 
H-270, Morphological aspects of growth, 
quality, and stress endurance of forage ' ' 
crops; Kephart, Boe, Twidwell 
H-279, Ecology and control of western and 
northern corn rootworm; Fuller, Boetel 
H-280, Environmental and biological stress in 
wheat; Gellner 
R-287, Seed production of breeding lines of 
insect-pollinated forage legumes; Boe 
H-309, Oilseed breeding and genetics; Grady 
H-320, Reduced tillage crop rotation systems; 
Stymiest, Geise, Gellner 
H-330, Genetics of host-pathogen interactions 
on row crops; Chase 
H-346, Economics and ecology of farm systems 
and conservation tillage; Rickerl, 
Weeldreyer, Stymiest, Sorensen, Smolik, 
Beck 
H-380, Fertilizer nitrogen management of 
wheat under soil-moisture stress; Woodard 
H-388, Biological control of insects affecting 
seed production of forage legumes and 
grasses; McDaniel 
R-398, Forage characterization and utilization 
for beef cattle; Kephart 
R-400, Biological and ecological basis for weed 
model to reduce herbicide use in com; S. 
Clay . 
S-401, Foundation seed stock; lngemansen 
S-402, Seed certification; Pollmann 
S-403, Seed testing; Turnipseed 
S-404, Variety testing; Bonnemann 
S-406, Survey entomologist; Fuller 
R-410, Nutrient management to sustain 
productivity while protecting surface and 
ground water quality; Gelderman 
Rural Sociology 
H-167, Census data center; Satterlee 
Statton Biochemistry 
H-099. Mineral nutrition and metabolism in 
animals; Emerick, Kayongo-Male. Pritchard 
H-110,' Flow cytometry; Evenson 
H-149, Analysis of selected herbicides and 
fungal metabolism; Matthees 
H-209, Biochemistry of selenium; Palmer, Olson 
H-368, Com as a substrate for fungal 
polysaccharide synthesis and for degradation 
for xylanase; West 
S-407, Analytical services; Thiex 
t )) 
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Veterinary Science 
R-066, Bovine respiratory disease: risk factors, 
pathogens, diagnosis, and management; 
Vickers 
AH-159, Characterization of the virulence 
capacities of enterohemorrhagic E.coli of 
serogroup 0111; Francis 
AH-238, BVD in herd health; Thomson, Vickers 
H-300. Bacterial toxins and leukocytes in 
activation and regulation of porcine 
lymphocytes; Hurley 
R-347, Prevention and control of enteric 
diseases of swine; Francis, Benfield, Janke 
AH-350, Spirochetal (non-treponema 
hyodysenteriae) colitis in swine; Janke 
AH-360, Identification and characterization of 
cellular receptors to bovine coronavirus; 
Benfield, Nelson 
Wildlife and Rsheries Sciences 
MS-018, Relationships of farmland forest cover 
to ring-necked pheasant wintering and use 
of food plots; Flake 
H-019, Population dynamics of centrarchi~ ~ass 
and panfish in South Dakota ponds; Willis 
H-026, Development of polyploid fishes for 
South Dakota waters; Scalet 
MS-028, Relationship of forest characteristics 
and landscape patterns to wild turkey 
populations in eastern and central South 
Dakota; Flake 
H-048, Big game use of agricultural cropland 
and crop depredation patterns in South 
Dakota; Jenkins 
S-942, South Dakota Cooperative Fish and 
Wildlife Research Unit; Berry, Higgins 
Articles, publications 
If you are interested in any of these articles or 
publications and cannot reach the author listed, 
contact the department under which the 
reference appears. Some of the authors may be 
graduate students who have completed their 
studies and left SDSU. The department will be 
able to assist you. 
Agricultural Engineering 
Journal articles: 
Alc;ock, R. and V. Wittig. 1990. An empirical 
method of predicting traction. ASAE Paper 
901570. 
Anderson, G.A. 1990. Diaphragm panel testing. 
Frame Building Professional 2(4):4. 
Chu, S.T. 1990. Constant hole spacing trail 
tubes. Proc 3rd Nat Symp ASAE:121. 
DeBoer, D.W., S.T. Om, M.H. Bagherzadeh, and 
A. Toghiani-Pozveh. 1990. Evaluation of 
trail-tube technology. Applied Engineering 
in Agriculture (in press). 
Derickson, R.J., J.L. Julson, and D.P. Froehlich. 
1991. Appraisal of on-farm grain 
management. Food and Process Engineering 
Institute, Applied Engineering in Agriculture, 
ASAE (in review). 
Froehlich, D.P. and P.G. Ellwein. 1990 . 
Relationships between parameters of 
combine design and soil compaction. Trans 
ASAE 33(5):1439. 
Froehlich, D.P. and B.J. Glawe. 1991. 
Parametric analysis of horizontal earth loops. 
Trans American Society of Mechanical 
Engineers, JSEE 113(2):70. 
Froehlich, D.P. and S.H. Pohl. 1991. Strategies 
toward assuring proper air conditions and 
animal environments with livestock facilities. 
Trans ASHRAE Symposium: Indoor 
Environments on Animal Health. 
Glawe, B.J., D.P. Froehlich, M.A. Hellickson, and 
J.L. Julson. 1990. Comparisons of earth 
loops for livestock housing. Trans ASAE 
33(5):1687. 
Schumacher, J.A. and D.P. Froehlich. 1990. 
Computer controlled chemical application in 
controlled traffic fields. Proc International 
Off-Highway and Power Plant Congress and 
Exposition Session 7F27. Society of 
Automotive Engineers, Inc. 
Shinners, K.J., R. Alcock, and J.M. Wilkes. 
1990. Combining active and passive tillage 
elements to reduce draft requirements. 
Trans ASAE 33 (2) :400. 
Publications, reports: 
Anderson, G.A. 1991. Diaphragm construction: 
its impaction on design, performance and 
profits. National Rural Builder Show. 
Anderson, G.A. 1991. Lumber-framed, metal-
clad wall diaphragm test results. ASAE 
Paper 914057. 
Anderson, G.A. 1990. Purlin-rafter connection 
and seam slip of diaphragms. ASAE Paper 
NC90-202. 
Anderson, G.A. and G. Reinhold. 1990. 
Simplified shear diaphragm design 
procedure for practicing engineers. ASAE 
Paper 904523. 
Anderson, M.P., S.H. Pohl, and D.P. Froehlich. 
1990. SCAN-AIR(TM): Producers' air quality 
evaluation kit. ASAE Paper 90-4511. 
Anderson, G.A., S.H. Pohl, and D.P. Froehlich 
(Ann Korbel, ed). 1991. Revamping 
ventilation. Farm Industry News 
- July/August, p 36. 
Bundy, D.S. and G.A. Anderson. 1991. 
Strength and stiffness database for post-
frame buildings. ASAE Paper 904060. 
Chu, S.T. and M.H. Bagherzadeh. 1990. 
Constant hole spacing trail tubes. ASAE 
Paper 90-2001. 
Froehlich, D.P., et al (D. Mowitz, ed). 1991. 
Lap-top computer is the brains to a single 
system that alters chemical rate on-the-go. 
Successful Farming, April, p 22. 
Froehlich, D.P. and P.G. Ellwein (L. 
Reichenberger, ed). 1990. Combine 
compaction check-up. Farm Journal, 
October, p 18. 
Froehlich, D.P. and J.A. Schumacher. 1990. 
Lap-top computer controls fertilizer rates in 
research. Farm and Ranch Guide 
10(19):BlO. Bismarck. N.D. 
Froehlich D.P., J.A. Schumacher, and D.G. 
Olilla.' 1990. Precisely apply chemical with 
an office computer. Successful Farming, 
October, p A4. 
Julson, J.L, P.G. Krishnan, T.P. West. 1990. In 
plastic bags: cornstarch. SDAES Farm & 
Home Research 41(2). 
Kohl, R.A. and D.W. DeBoer. 1990. Droplet 
characteristic; of a rotating spray plate 
sprinkler. ASAE Paper 90-2612. 
Krishnan, P.G., J.L Julson, T.P. West, and L. 
Van de Crommert. 1991. Investigation of a 
simple method for the analysis of starch in 
starch-polyethylene films. Midwest Region, 
Association of Official Analytical Chemists. 
Ollila, D.G., J.A. Schumacher, and D.P. 
Froehlich. 1990. Integrating field grid sense 
with direct injection technology. ASAE 
Paper 90-1628. · 
Olson, D.I., H.D. Werner, D.W. DeBoer, and R. 
Alcock. 1990. Automatic restart systems for 
electric irrigation pumps. ASAE Paper 90-
3559. 
Rath, M.A. and D. W. DeBoer. 1991. Economics 
of subsurface irrigation/drainage systems in 
South Dakota. ASAE Paper 912117. 
Anlmal and Range Sciences 
Journal articles: 
Dinkel, C.A., W.L. Tucker and D.M. Marshall. 
1990. Sources of variation in beef cattle 
weaning weight. Can J Anim Sci 70:761. 
Doumit, M.E., D.C. McFarland, and R.D. 
Minshall. 1990. Satellite cells of growing 
turkeys: Influence of donor age and sex on 
proliferation and differentiation in vitro. 
Exp Cell Res 189:81. 
Hoppe, M.K., G.W. Libal, and R.C. Wahlstrom. 
1990. Influence of gestation energy level on 
the production of Large White x Landrace 
sows. J Anim Sci 68:2235. 
Johnson, R.C., T.S. Muller, J.R. Romans, W.J. 
Costello, and K. W. Jones. 1990. Effects of 
algin/calcium and adipic acid concentration 
on muscle-juncture formation. J Food Sci 
55(4):906. 
Johnson, R.C., J.R. Romans, T.S. Muller, WJ. 
Costello, and K.W. Jones. 1990. Physical, 
chemical, and sensory characteristics of four 
types of beef steaks. J Food Sci 55(5):1264. 
Libal, G.W. 1991. Feeding sows to maximize 
reproductive and lactation capabilities. IN: 
(E.R. Miller, D.E. Ullrey, and A.J. Austin, 
eds) Swine Nutrition, Butterworth-
Heinemann, Boston, Mass. 
Marshall, D.M., W. Minqiang, and B.A. Freking. 
1990. Relative calving date of first-calf 
heifers as related to production efficiency 
and subsequent reproductive performance. J 
Anim Sci 68:1812. 
Marshall, D.M., M.D. Monfore, and C.A. Dinkel. 
1990. Performance of Hereford and two-
breed rotational crosses of Hereford with 
Angus and Simmental cattle. I. Calf 
production through weaning. J Anim Sci 
68:4051. 
Marshall, D.M., M.D. Monfore, W .J. Costello, 
and C.A. Dinkel. 1990. Performance of 
Hereford and two-breed rotational crosses of 
Hereford with Angus and Simmental cattle. 
11. Carc~s traits of steers. J Anim Sci 
68:4060. 
McFarland, D.C., J.E. Pesall, J.M. Norberg, and 
M.A. Dvoracek. 1991. Proliferation of the 
turkey myogenic satellite cell in a .serum-free 
medium. Comp Biochem Physiol 
99A(l/2): 163. 
Minshall, R.D., D.C. McFarland, and M.E. 
Doumit. 1990. Interaction of insulin-like 
growth factor I with turkey satellite cells and 
satellite cell-derived myotubes. Domestic 
Anim Endocrinol 7(3):413. 
Muller, T.S., R.C. Johnson, W.J. Costello, J.R. 
Romans, and K.W. Jones. 1991. Storage of 
structured beef steakettes produced with 
algin/calcium/adipic acid gel. J Food Sci 
56(3):604. 
25 
NCR-89 Committee on Confinement 
Management of Swine. 1990. Feeding 
frequency and the addition of sugar to the 
diet for the lactating sow. J Anim Sci 
68:3498. 
Sip, M.L. and R.H. Pritchard. 1991. Nitrogen 
utilization by ruminants during restricted 
intake of high-concentrate diets. J Anim Sci 
69(6):2655. 
Stewart, S.R., R.J. Emerick, and R.H. Pritchard. 
1991. Effects of dietary ammonium chloride 
and variations in calcium to phosphorus 
ratio on silica urolithiasis in sheep. J Anim 
Sci 69(5):2225. 
Volesky, J.D., J.K. Lewis, and C.H. Butterfield. 
1990. High-performance, short-duration 
and repeated-seasonal grazing systems: 
Effect on diets and performance of calves 
and lambs. J Range Manage 43(4):310. 
Wagner, J.J. and T.L. Mader. 1990. Limit-fed 
high-energy growing program for feedlot 
steers. Prof Anim Scientist 6(3):13. 
Wahlstrom, R.C. 1991. Feeding developing 
gilts and boars. P 517 IN: (E.R. Miller, D.E. 
Ullrey, and A.J. Austin, eds) Swine 
Nutrition, Butterworth-Heinemann, Boston, 
Mass. 
White, E.M. and F.R. Gartner. 1991. Blue 
grama herbage yield and available soil or 
herbage Zn content. Soil Sci Soc America J 
55:833. 
Publications,reports: 
Bechtold, J. 1990. Effects of mechanical 
treatments on pH, water saturation 
percentage and electrical conductivity at 
different depths of thin claypan soils in 
western South Dakota. SDSU MS thesis. 
Birkelo, C.P. 1990. Feedlot research update. 
SDAES SE Farm Rpt ARS 90-25:111. 
Birkelo, C.P. 1990. Southeast Farm transforms 
feedlot research into practical information 
for cattle feeders. SD Horizons, p 22. 
Birkelo, C.P. and D.R. Sorenson. 1990. 
Response of yearling cattle to limit-fed 
finishing diets in different seasonal 
environments. SDAES SE Farm Rpt ARS 90-
24: 106. 
Birkelo, C.P. and D.R. Sorenson. 1990. 
Response of yearling cattle to limit-fed 
finishing diets in different seasonal 
environments. SDAES Beef Report CATTLE 
90-2:2. 
Collins, R.M. 1991. Alternate day 
supplementation of com stalk based diets 
with soybean meal or com gluten meal. 
SDSU MS thesis. 
Collins, R.M. and R.H. Pritchard. 1990. 
Alternate day supplementation of com stalk 
diets for ruminants using high or low 
ruminal escape protein supplements. J 
Anim Sci 68(Suppl 1):567. 
Collins, R.M. and R.H. Pritchard. 1990. 
. Alternate day supplementation of com stalk 
diets for ruminants with high or low ruminal 
escape protein supplements. SDAES Beef 
Report CATTLE 90-5:12. 
E~t. C.W., D.C. McFarland, and M.E. White. 
1990. Gene expression of IGF-1 and the low 
molecular weight IGF-binding protein (IGF-BP-
2) in turkey satellite cells during proliferation 
and differentiation. J Anim Sci 68(Suppl 
1):285. 
Freking, B.A. and D.M. Marshall. 1990. 
Interrelationships of heifer milk production 
and other biological traits with production 
26 
efficiency to weaning. SDAES Beef Report 
-cATTLE 90-9:28. 
Freking, B.A. and D.M. Marshall. 1991. 
Interrelationships of milk production and 
other biological traits with production 
efficiency to weaning among first-calf 
heifers. J Anim Sci 69(Suppl 1):67. 
Gartner, F .R. 1990. West River 'campus' brings 
SDSU to farmers and ranchers. Summer, 
Ag/Bio Newsletter, SDSU ABS College. 
Gartner, F.R.and F. Hinds. 1990. Emerging 
issues for the sustainability of Great Plains 
agriculture. Range and Lvstk Mgmt Comm, 
Great Plains Ag Council. 
Goehring, T.B., R.H. Pritchard, T. Derr, and J. 
Thelen. 1990. Anhydrous ammonia or 
liquid supplement treatment of wheat straw: 
Demonstration results. SDAES Beef Report 
CATTLE 90-3:6. 
Goetz, M.J., J.J. Wagner, and P.A. Johnson. 
1990. Effects of rumen evacuation on intake 
and ruminal recovery of dry matter. J Anim 
Sci 68(Suppl 1):563. 
Hamilton, C.R., M.K. Hoppe, B.S. Borg, and 
G.W. Libal. 1990. Factors affecting 
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